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(54) HELIUM COOLING HIGH-TEMPERATURE GAS REACTOR 

(57)Abstract: 

PURPOSE: To make it possible to show the excellence from 
the viewpoint of energy resources and the global environment 
and desalt seawater at the same time because of its higher 
safety, high total thermal efficiency and no emission of 
carbon dioxide from all circuits. 
CONSTITUTION: An intermediate heat exchanger 9 
separates a primary circuit including a reactor from a 
secondary circuit including a heat exchanger for supplying 
the heat capacity needed for a turbine system and a 
seawater desalting device in order not to leak any radioactive 
substances in the atmosphere. A heat exchanger of a helical- 
tube type is used in the intermediate heat exchanger 9. 
Moreover, the temperature of helium at the exit of the 
reactor is set at 950° C and that at the entrance at 450° C 
rather than a conventionally proposed temperature, 400° C. 
In this case, in order to secure the integrity of the reactor 
according to the rise in the temperature at the entrance, the 
temperature of a pressure vessel is lowered by installing an 
inner heat-insulating layer with a metal corrugated sheet 

structure inside the reactor vessel to separate the thermal boundary and the pressure boundary. 
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(57) UfciE*) 

• wsaaMtc ten. «*{k*H^fcfTi> 9 5 «t 5 cc 
r-s. 

[#(£] »!4tt«iK**l6at«:*flMciBaL«cC»J:9K:. 
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figtt«^tc^>/«f<. Er?l!W©^fcfe4iJl&imc*>g 
n/cgS&fitt£*p*mSrl^, M&C&|fl*85®©ilIffi*i*l 

ffl^^ai 4 r * ^ y x . 

■[iu*st2 ] -sxHHo^y •> Attji^w-cmns 

S9 5 o*c*-cai»&£*i£#s. *7'X*-e>-y--f :f;UD 
^Sf^^SStoSfci&tc. fi£jfe3 5 0*C~4 0 O'CT? 
*ofcMT-j!pAPiag*4 5 o -c*-ciS«>-ci$SJtt-c* 
s^y? A<z>auteitMns-&. ^©es. ampssoa 

AHHF©T«W»6A*>. ^&4rt8HKi8Ua©lffl©SSKI£ 

ih*siuv 4 5 o-ccD^y $ A*s^ji^-^st«L 

A^a^M-T^ADS^^ 5 0 'C3:-Cig#.£ C 4fc 
T&CiKJr-^-OfcWtU C©^*5r2;it&«61iS©S* 

4«e*««:*wiL-c. m*tpmtnjjzmmtm*&k*. 

^O^BWKWffl^Ittr. L*>fc&tt«J©iRj9 0%£ 

W4-rs#. —SKomijb&mzmito&mntozm^ 40 

si. mcfflt»*ct^T*a^aawiM©piegtt^o 
C 4 £f$®4T am*/***. 

■5 > 4ilS*tcSfi£3 *i/c h A 4 £ft3*lflK:# 
8tUfc^iJ^©^tW^=i>^^ h*fE«J. ^7>i8S 

tcM«ft<c 1 ffl*o^tc»A LVtflBWfciFrtri^ so 
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t4^*i?SL--c cn6«o<f©«m«*^i*9{ca^tcs 

h i ^ a £*B < T £ C 4 &4ttft 4 1 & IflJftB 1 XttiiS* 

m 2 xam$8 3 x»»** 4 ki essc^iatfxfo 
{n*8 6 1 m&mt) 1000 Mwgg© 

*ffl#««£'»M>4 urpg^ • &tt#jiit>£trr b>& 
*i%w©iista^x^«a»ffi^ 1 soMwswi 

u c©3<gfiss-c©^/h*i^*>ct^4-r^m*}t 

% . fit#ja 1 xtif»jfc>g 2 x«w*^ 3 x«tt*^4 x 

\m?m 5 ©^^^oiSts^^R 
[*g!©i*jifflfcl8JB] 

[0001] 

# x * - e >^m'> x -r JJkUi&M t x -f a £ggw . 
MKM^ifll©rtB(C»Tlg® £ C 4 tc «t 0 ?c£ 

tt?:iSi*fcBja*"xjip^x7 u AtcM-r-s.t.©-r$).6„ 

[0002] *^©S®^X^«. {fc¥*Kc3c5E-C8< 
*H44?m«r5fe4^* Ajrc^ v h> a*— ^HKacfracEl 
8§©j^PM4 0r^fflO-Cl»ifc8?>. M-T-^*>6. S 

T> ja^^7jc^tcj:b-<r@W©^tt»S«)-ci^t,^ S 
fc. ^K*'x*±<&tB0^i->. Tftfc>*i. ^ffiac; 

4jfe^s^t4^s^ $ tizftm-c <mm*mt n 

[0003] S*^*^3 5%©l^^-C&-5©H:*f 
U ^^{C<tSi«ig^X^«^Ui^©^9 0%«r^m 

^•T4fc»©%S4. S:it6iai2©K£ (®c*4tK • MS 

*> *>mm.mm (36»^*«^> • ^y->^^x^isii;) cc 

WffiT€.fc*©^*^K^63tfi5rrS/'cfe©f57K^7i< 

-br>^e»©^2 o o-c<Dmm&iV£gmmiz$>&mm 
tcmmvtz. ztc. ^s©^7j<*ii:>s^^F«. 

/cm*^?:ffl^r ^ ^ >*SIB^7j<^g-C^.ffl©gy<^ 
jgJ&-f£C4*>pJfife-C$>S. 
[0004] *^W©«S*'X^-Ctt. @*^©ffiffliS 

h-^AK{t«J4^j^?44Lrfflt.». KMHt^hi 

fiSS n/c^^St47Vl, h =. 1 A ?rj85«g ?gg 3 HZ C 4 
<<C&-*XWfim<D-7)\> F-3AfUS*£fr-t2\ 
•?A*^g(c*iJffl3ntt^J:5Ccr5. c©«fc^«: t 
*%^(C <fc ■5iS?a30'xjtp^S7k*P 4iH^*J-t±-5 C 4 (C 
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[0005] 

[S£jfeo«'ffi] mmmm&ti^mmt i 9 5 o w 

rgg^siifc, c<D^©*p«-f^>;x-c«gm^5 o 
o omw $xwmiftt>ntc&. s?sr&i&s±#*si> 

[ooo6] mmtrztfi&fp&xicte. {t^tfjtc^RSfcfe 

^©WStfXJpA^fflRtf K ■< vmxm^ • MRS ft 

fc. mjlix. *Eri*m^# 3 acm&7 5 o*c. isma 

$3 9%, ^ffi^)3 3 0MWiSS^X^*s^S:-3lS3 

ft, f w ^•c»n^fflPias7 5 o "c, &n®m3 q 

%. iPMJlZ 9 0MW©THTR#jit£- SRSftft: 

a*. paf6j£±@*<D^ig • &&#Jjn;te>ft. 

*^«Cft -pfcC <b & i'CDSStc J; D . 1 9 9 0 *Piiir& 

x.T 20 
[0 0 07] N'^Oa- 'J tCcfeSM^W^SfifC 

a. THTR©ia^ittTi/r. sseaj^*M(ciS«>. a 

a v r isxmmcm-rzm * ©w^bus 
£?Tl>. s i c, *}-^>mmx4Micmm^tcTR 1 

SOj^<!:P?«ftSeiftfc^m$4fe^^#febfc„ U 
^^7"A(0gg%(C*j^T^SftfcfiSm»f#e)ftr, 1?* 

\ti>w&xi*rj:^ct&mwLtctc.ib. mstmiamm 

^AVR<Diie^±5r^fe, ii<^<!:©P5£Bil#i#*lt 
3ftfc„ 

[0 0 0 8] S5*Sffl{CtoC>rB 1 9 7 O^iOHS© 

6ft 5 1 0 0 0'C©^x*;U^-?rfiJfliOr^©MIS;S 
5rS7c-rSiEgi^©W5£i8ll*^fftftfc. C©^-^ 

S'v^^A^-p'jtispB^ • ggg • Ss&Sftfc. t©;l>- 40 
■fit-X^ V *J AHSS. — ^ y O Aliiggso'H^Tc 

*'X|^j«^-T?«fiS$ftT:C>/c. — ^'J^AIhISS©^ 

1 0 0 O'C-CKI^^tftoft. ^©Bft^iiSiJS-f & 
*S5l*^6ftft:. LA>L^©f£. ^iHSai^T'©^^ 
^©^-X^jgs^Ofc/cto. C©7"a^*^ h-c?#6ft 
fc«'pfi«H*JS^W5S^f«:^'g$ftfc, -e©&. |SJW 

V) tfiWSft. 1SS^^©8ISP3%. 3c±1£K|»T 

sit g&i&mimu * -ctf feft r c > & . 

[0009] 1 990 iplCti. C fta-C©^^^?:^ 50 
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Bj KSflv B*M^5f^iCCfc0^^ili^3 OMW 
©ilSSI^iSIStEBSjF (HTTR) ©j£t$*58y£ • 
§ft^£g|*WI«>6ft-CI,>S. HTTRtt, ^y?A 
^l§ig^XjtP©»^^j©tgSt<!:ia^b<&SS i <h *> 

■c*o. ^^^©sws^&^igu i^ajs^ 
©«ffi5>if©tfci**fHiio-ci>-£>. c<D&mmriXM<D 

ti'Zp, »S**^^^i'©tfl*fi?rS«:5lffl±Bl6g^9 5 

S©*<gift-c£>f5. Sifititwrgissft. ifitsrttciite 
§ft*0i— <DJjZjpX$>2>. *S^iC©Si*F©l6*l 
i5S*?:l8SAT, «g^X^©Slffi{b©/cto©^pr^ 

[00 10] 

*-x^©jfi^i^^i^^<k-gfa#-r(ca^ws:ia 

<hU-C©^S*?f i 5Ci^ee<]«!:0-Ct,^*5. ##618 

-CttffeS itfcn:*- tr>©gf >-c?S* J: 9 & 

£<,>5Sgft2-o©@tt4#ifcU j|{c@*^©ffiffl!?r 

fr&m<picm&T 5 9 * > t ^ f - $ a t *» 6 jbb* 
Htt u . c o®mz*ftw<DW^iPi*} x mm? z> c <t tc 

J: 0«»Sttt^l/ h A* filiate jgSj^ • flWS-tt 
© h - «^ A©HtS^©^^=&^^T * . 

[ooi i ] se^s^^ftTi-^^'jOA^aiiSia*'^ 
&*—'Xmi&tptcWLm-rzm.my-<(9>i>*umi,xi> 

h. L*^. 3'-K'>©9f^i|liR©fcJs!)©H^^S 

iit3>^ h • yu- i-m£$m<Dmm*mmux 

■9- t> ;l/^tcfc l^r . ^S6EE*Ry— iKfflJ i n ^(IJ©BE 

iq. ji;a*f^©*'x*-e>-9-^i;^©«-&©j:0(c 
mbE.l3& 6 M P a -C-^®Ji-^WI©JE*M*^M P 

a <,c&&m-&K. it. ms&imcaazr h&tumxt u 
mx$>ztctb&i$- n-w^gp©^±^g«?&i'^pi 
mm-r^xrj:i\ 

[0012] x&mx^mvj fjum^K u*^- 
mmLtcm^&mmmr>±K:+^tx^±^i,m^x 
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[0013] «*JprttHIS»<DM2/--Jb«J: D**© 
(DfllStRfctO. 3MP a«TOE*±»l^S«3n^ 

«)»W»*tt4 096JetTiiSl». »«S&**±tf*fc* 
£*-C«APMfi9 0 0'C<D^y^A*-t'>£fflL>£C 

VIZ. «BfiH#roT-AiB^rH«SnfcBI»dA*flt 

[0 0 15] se5R©^';^A^-bf>wa^^r«» 
tcflWW-JNcSfc o r ttttWSMtc^^ffitt * - tr > <L BE 

CCSttU 1 5 tt CgJ^B< <t^iC^3 0X!4fi^« 30 

S*K«&5fcafrteiEK*SJl 5 0 ^-^<D?S^^6 1 5'C 

[0 0 16] ^*-l^>^-< ^Jl/<D««(»aS**iK* 
M^APiWPtCteWS^l^ASK?: 

Rtf H T T RWWfHlWfr 6**.* £ 9 5 0 iC«Ut 

iPiRll3^S»«a*«fflLfe*B^CCtt, AP&fi£4 
0 0 - CJ£i±«c-rSCt»HMt*Si#A5>n5. 

<fc«cJ:r>T % K^S»D«±i4«tt«l/ oo, 
APK*5tf£^'>>^Aia^£4 5 0'C*-Cffffi3tt£. 
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[0017] «*jp©«ffl»*j(»4«:tt. »#-ra*5 

> £ «f t ^ h - 0 A4>n-64*9*> 8tt5MO XjKS%« 
?Vbh^A##&TSJ:5tCfc:£ 0 CCD^Jl/h^^A 

■C», •)7>8(»»'<l/f hi^h-^AKfb 
[0018] 

ixX^A(0*«JW%lft2«)*fc«)CCiST#aiP©^y •> 

A»ft*9 5 o-cccrai apsk*8£«BBR 

StlTlr^4 0 0*C*»64 5 0 # CCC-r*. C©^, AP 

(ttf. jM«WiBE*«OT*»«r4Ci«:J:oTBEA 
[0019J**:, "^U^A^-brXDBftStCfiO/c^ 

3 ^tt^ J: o ^> cb <h ^ cc ^ - tr >ix x r- a 
o^^t^s^ c t tc<fc «3 ^4 5 %<o^mmm^n 

smtfe^cDK* • mmmtcmm? *> c t cc <t o-c. 

*p^'^> h<D±«6?ft*^9 0%tcHS^^/c^ Zl^lEl 
BtC{i, A^-^VCCctS^^X-r ACCjJD^r 

[002 0] JE«c, S4cjp©fleffl»*«ft»**c^JSRSti 
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-CJS-^rt-Ct*^3^S. C©J:MCG-c. &7j<£5©jB* 
ft- maSS 7 >tr-< ***»£(H 0 3 -e* i i h 

ft&i^sec-rs. 

[002 1 ] 10 

SSitti^BtbTt**. ccr»2yclElggictec^T:«. gfeSti^ 
3*14 5%©-^y ■5A#X£-t>&mi'XrA2K:j:9 

HI 4=&iiLfcfgk: : ?^a]Sl 5 (cfci,>-C?§7fctc<3&t, 
fc&SQ 1 t . flt51BESS& 1 1 £{EEEffiNS& 1 2 ©RfltC 
ISM e.tifcWSSPii 1 6 -C?S*«:ei^L/cSiaQ 2 t 
&CJ:^T. ^£7 7^*- 1 1 CCfcl,>Tft]& • 7-5 ? 20 

*itK.mi<>?cmm<DmzjiK^miiit)<Dfo 9 0 %-c* 
xt-a-cas. 

[0 022] @7K*p©fi6fflfflf^f4*><b»^Ort#6ii 

h©#fr6fr£?7>i&&1§<h:/;l,h-'}A:3 
Y<D3*frht£Z>-?)\, h-^AjgS^i^j&U. 30 
C ft 6fi**4&££M>l*J tcS^tcffiS l/TBSft $ * * C £ 

[0 02 3] XftWlCteV 2>tj X$ J t>)V<om 

*jw 5-^ 'j ■> ASST 1*450 'cise^a^ • iies 

ftTC>Sil5ia#x*F£9iSl>SffiCc^T^ *©i?s. 
M^§g4©3c£tt£fft«-r-2>7t*. JRWSW©rt 40 
Micm 2 tc^-T J: 5 ft^MKttttlKflMI 5 £t£ig-r S 

XttWJ&«l?ttS0E^ 'J 0 AfcWJESISKJg Lfru J: ^ CC 
T £ &&SS#©C <*: -C* •? . C C XteWf-fr^OteM 

t S/c*«:»>«»4SSffl 1 5 c ti(nr* 5. so 
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[0024] mc. -^XlHlSSi-^lHlKiCDratC^Se 

ft/c*Rg^^S9*^fflu-c. m-mtoUftg. (t 

2) 9 5 0'C©- ^(aUSCD-^V^Atct^r-^IalSS© 

^y^A^jn^L-r^-tf^i oic^ATS. c©*- 

t>AP«:r6]A^-^ll88^ , J'5A©igg (T3) £9 

h*itc^<jtuvzi^)m«.mx.iK<Dp]^wtm.L. c© 

PM J: >J fifc&f 3 ft < 8t£*'Jf8^ * 

^fflur-^[H]ss^';'5A*ttj|^TS. c©*-t>i 
oK^mssmmi i. ffiffffi^ai 2ac^tai 

3*ilgffl)3ftS. iC^t. ®BEBaS«RO'lgffEEait8 
©ggib»;7j£<£TUr&11^£iS<Ta;fc«>. Cft6 

ffiHi^oAP^v^Aas^s b-cfcvutsiTz. c© 

^{ctet>T. {£IEffi!®^©AP^';^AaS«. S£ 
®&.tk& l 4 tTkS&ift l 5 o m*>6ia#±tf fc^?S7k-e 
^Sft-S^ftiPSl 5£{C«tO 3 5'CS-CiSTSft 

■5„ */c. usEiifii^An^y^Aiaa^ss-csr 

1 6 fciSW . C ©tpRateiPSi© 2 ^PJ^P*£ L 

x*.mb 1 5 o m&>iiiRft±tftc&m7k*mi>z>. 

[0025] MK> *-t>l 0©a&S{Ci3:90 0'C£ 
-CW^f4©*-S^S1*^f'Jfflf -5<!:£4>«c. ^-tf> 

a6ss^affimabstc«^ia©zmffl ^ - e^samtts 
o•cli)S©^ffl^*^/J^K:^c z>mvt(DmMz& 
m?zttK&vQ2%<D$-vz-<mmhmts 8%© 

^m»i^^*^fi£3ft?». ^f-t>t^ 
f^©«Sja¥AsaAi^S$-^>ie5gl;b*ffl<.^. c 
© J; -5 (c lt^x6*^4 5 %©i» - e>^s->x x atJJ 
^ssfts. ^^*PHSD t ^ra^*PS-cjjnsift3ft/c»?s 

^tSftS. 

[0026] tfzz-v^vj zfroftmmzigtbzic 

it. JS? ^©ADSCXttin©^ 'J Ai§S?r?^& 5Ci 
*s£«-c&5„ itiPiiiSli. ^<©W5£Pilt©itemfcJ; 

icteWSC ft*"C©P??£iHSaigcti©iiC^MT-^©W 
□SS9 5 0'CCK±fil€r##tCT-5.£. *«?8{C4SWa 

ji^mn^-u ^Azag9 5 0 •c^^tc^oj^-c* 
oooji-?£*gg©isg£&< fflAr^tt^sgg-rs 

m%ftzft$itistcmmLcxi>2>. zouz^ttrnmic-r 

SCitciO. ]S^An©^- , ;^ASS«r45 0*C* 
XT£&Xbl&]mi<Dm&Z3 0 0-C«T£iS<ffl*S 
-54fSS©£3H4£ 5S«T SCi *Jpffi-C & -2, . 
[0 02 7] 

^^»-2>->X7-AtgfiR*»fflori^„ 
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att^ h^-sr • tests H±s*^<tentfflc^ 

®£lT*. M^CDAPKfcW&^y^AfiKTlfcU 

so'ct&o, ffiPSS«T2«9 5 (rcrc&s, C<Z> 
JRWOSftffl^itplBJIBtftS 9 tc*sl>T 2 :*HR©tt 

A*-~tr> i 0KJ:9B^&ag£?T&5 

tr > ©Sf flit > r ^ ^ 9 ^> ^ 3C8Mc{ t ^> * r a 3 

?ft«3B«ia£«tcfeWS}t3&Ji4 • yy->/^X©ffi 

^ ^ v is * SSiSTkgfeMti'* -r A 3£«:<fcS*-fc: 
[00 28] HK. S^t±CC^>Sn, 

^r^snfc«»att^uh-^A*^©-«i 20 

ofeor**. *»?BO«ia//^^©«R*4W, TR I S 

?c±ttte c n* -c©SI8W«c J: o She s nn^ . 
[0 0 2 9] teamcraffc^Wcc^ < :r§14&^ ^ a 

AttI?jprT2= 9 5 OT^-CM^n, 30 

y ? » - ^^IMftftftB 9 cc <fc o r 2 %HRK> 
6. lMPaO^y^AOcaRSti. Cft*T3=90 

o-csrftiddrs. Stot, ttNttftn^M^ilKMtft^ 

£0 6. OMPaCO— WaHP^y ^A^{Ciiab-Cfe2 
»HKRCf«>Mctt«ffl b & C»«JB X * . 
[0 0 3 0] * fc. M^SS4 ©WffitCWrtBBWJSUB 

JH-WraWCMfttt* 3 0 0 •C«T<D«t^iatt<c«%«* 

tt*K*rc»*. Mtc. K>cBlSo^y^AixK^tt ao 

[0031] ^y*ji/^*-^*ia«KgiS9ttiaa 
<Da»-6*»c[>^y^ji/e^afeJiKciBastirc»4. c 

— *^y * Aliens, ^y#jue©£M<ora«:ttw<,» 
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[0032] c<De»iaaiH«*fco*nii!aa>»oe 

fNSgfMA<D— 0WH4<Cot3*i«. PHBHi— #1388^ 

[003 3] H5»*«gBCCfcWSiBa^X«R(DjfMa^ 

SBS^^iL/Tj»ffl*4 0 0MWC[)fe©*#^4. SI 
3CC^TJ:^^. HWOAnaKTltt4 5 0-a ta 
□figT2«9 5 0 M^HpADSST 1 £fi£ 

< utc^c e^fg^$tirc^^x^-t:>^XT*A 
ccfecvc w 5 o %m&<DMm&&p>ti2> t vx t»* 

*fl&**9 2K, StfflUrM^«8 8 9«d:b. 
SI 5Stf*H»*P»l 6<D#£|J*£ ItttaKl 5 0 
m©»»f3&s 6»*±tf l 5 •c<DjS**flac^W«K: J: o 
T#afrfcflE»«AP«KT 7 = 35 •C*flH>TiH*U 
#X dr- tT »Xf AlDJBlSft*^ 4 5 HJCft ^ C <b ^SJ 

-2> 0 H3cctt*-tr>»atfc=3. 9 V ^-t*>^&^ 
= 4 5%<D^mc*jtt*sfi- sa^feff^ur*^. 

[0034] «aoe*iPt3a!Ma*3&sjKj3 5 

^1 3 0 OMWefSgtNfcO. UJ*CCHOr«ECC^ 
C**. **93©KS«i«©JSa^^^ttllWB*4 0 0MW 
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